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(54) Coated detergent tablet 

(57) The present invention relates to tablets com- 
prising a core and a coating, the core being formed by 
compressing a particulate material, the particulate 
material comprising surfactant and detergent builder, 
and the coating comprises dicartwxylic acid. 

The invention also relates to processes for making 
the tablets. 
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Descripti n 



and IJ3?«T T"^"." '^'f *° "'^^^"^ ^^«=*^"y t^ose adapted tor use in washing machines 
and to processes for making itie coated detergent tablets. "«criines. 

e„= co"iPOsifons in tat)let form have often been proposed, these have not (with the exceotion of 

soap bars for personal washing) gained any substantial success, despitefte several advantag^Tpra^u^Ta uni 
dispensing form One of the reasons for this may be that detergent teJlets require a rSfy SJpKSc^rina 
pr^^s. in particular, rt is often desirable to provWe the taWet with a coatingind this adds to' SLE^S 

^^^^T "^^"^ ! "^^"^ ^"•'■'^'y ^^^^ necessary surface harness to with- 
^ndtheabrasion that isapart Of normal manufacture, packaging and handling. Theres^^^ 
fer from abrasion dunng these processes, resulting in chipped tablets and loss of activ^matlriS 

achirirSa^^^re;":;^^^*'^""^^^'^^^^^ 

Numerous methods of tablet coating have been proposed, and many of these have been suggested for detergent tab- 
'"^"^ ^"^^ disadvantages, as will be explained below 

s^tor^rrersr^^^^^^^ 

~oroSC~."a;S"^^^^^^ 

u*,>r''^'°I^® ^'«>^'s'='°ses laundry dete^^ 

or™,!wr^h hi; kJ? ''"'^ P"'^'*®' water-insoluble coatings for solid cast tablets. The tablets are 

nSITIT'^'J^''"^ "^"^"^ "^"y ^'^'d ^ polyethylene gl^l 

paredTCeK::SSS.m^^^^^^^ 

mptZU! *r"Ij"Tf °" "''^'f^ ^ ""^^^ *^ "^'^ « '^'^ "^ich is formed by compressing a particulate 

material the partcuiate materal comprising surfactant and detergent builder, can be provided with S tti^ 
sottiat they can be stored, shipped and handled, but the coating is broken when the t^^TsTnTe w2,!^ mS 

orsu^^^St^iirrXsT^^^^ 
Summary of the Invention 

The object Of the invention is acheived by providing a coating comprising a dicarboxylic acid preferably wherein the 
length of the carbon Chain Of the dicarboxylic acid isfromC2to C13 rooxyncaaa. preferably wherein the 

In one embodiment of the invention the coating consists essentially of dicarboxylic add 

In a further aspect of the invention there is provided a process for making a tablet comprising the steps of : 

45 iSSer? ^"^^^'"9 ^ Particulate material, the particulate material comprising surfactant and deter- 
(b) applying a coating material to the core, the coating material being in the form of a melf 
(0) allowing the molten coating material to solidify; wherein the coating material comprises' dicart^oxyllc add, 

so stepTcJ • '° '''' '"^""^ °' P^^*^^ ^ "^^"9 a taWet conprising the 

Srlil^Ser? "^'^ ^"^^^'"9 ^ Particulate material, the particulate material comprising surfactant and deter- 

S S'"^^ "^1'"^ ^^"9 "^^^"3' being dissolved in a solvent or water 

55 (c) allowing the solvent or water to evaporate; 

wherein the coating material comprises dicarboxylic acid. 
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Detailed Description of the Invention 

Tablets to be coated in the present invention can be prepared simply by mixing the solid ingredients together and 
compressing the mixture in a conventional tablet press as used, for example, in ttie pharmaoeut.cal '"Justry ^n^^^ 
ingr«lients. for example the surfactant or suds suppressor, can be incorporated m a conventional manner into the sohd 
particulate ingredients. Preferably the principal ingredients, are used in particulate forni. 

In particular for laundry tablets, the ingredients such asbuilder and surfactant can be spray^lried in a conventonal man- 
ner and then compacted at a suitable pressure. ^ ^,4;„„ =««rH 
The detergent tabTets can be made in any size or shape and can. if desired, be surface treated before coating, accord- 
ing to the present invention. In the core of the tablet is included a surfactant and a builder v^ich "onnaily pro>«d^ a 
sistantial part of the cleaning power of the tablet. The term "builder" is intended to mean all materials which tend to 
remove calcium ion from solution, either by ion exchange, complexation. sequestration or precipitation. 

Theparticulatematerialusedformakingthetabletofthisinvemioncanbemadebyanyparuculato^ 
process-A^exampleofsuchaprocess is spray drying (inaco-currentorcoumercurrert spray dryjng 
ically gives low bulk densities 600g/l or lower. Particulate materials of higher density can be prepared by granulation and 
densLtion in a high shear batch mixer/granulator or.by a continuous 9'^"'««°"^<l«"^'^°"P!^^L!t^ 
Lodige® CB and/or Lodge® KM mixers). Other suitable processes include fluid bed processes, compadion processes 
(eg roll compaction), extrusion, as well as any particulate material made by any chemical process like flooculation. 
crystallisation sentering. etc. Individual particles can also be any other partide. S«^"'f • ^^".^ . . 

The particulate materials may be mixed together by any conventional means. Batch is suitable m. for ^mple. a 
conaete mixer. Nauta mixer, ribbon mixer or any other. Afternatively the mixing process may be earned out continu«Jsly 
by metering each component by weight on to a moving belt, and blending them in one « dr"m =) or "^^yj^ 
Suid spray-on to themi^ofpartia.imematerials(e.g.non.ionicsurfactants)m 
may be sprayed on to the mix of particulate materials either separately or premixed. For exa^^^ 

nes of optical brighteners may be sprayed. A finely dK^Wed flow aid (dusting agent such 

can be added to the particulate materials after spraying the non-ionic. preferably towards the end of the process, to 

make the mix less sticky. ^.^ . . ^ 

Ttie tablets may be manufactured by using any compacting process, such as tabletting. bnquetting. or extr^n. 
preferably tabletting. Suitable equipment includes a standard single stroke or a rotary pre^ (such as Courtoy 
Korch® Manesty®, or Bonals®). The tablets prepared according to this invention preferably have a diameter d 
between 40mm and 50mm. and a weight between 25 and 60 g. The compaction pressure used for preparing 
^Zi not exceed 5000 kN/m^. preferably not exceed 3000 kN/m^. ^J^^^y^^^'Z^nti 
Accading to ttie present invention, the tablets are then coated with dicarboxylic aad so that the tablet does nrt 
absorb moisture, or absorbs moisture at only a very slow rate. The coating is also strong so that moderate ^^f^ 
shocks to which the tablets are subjected during handling. pacWng and shipping result in no more tj?" ^.I^^^ 
of breakage or attrition. Finally the coating is preferably brittle so that the tablet breate "P ^"'''^^^ ° 
mechanical shock. Furthermore it is advantageous If the coating material is dissolved under alk^ne co™^*o"s «,ns 
readily emulsified by surfactants. This avoids the deposition of undissolved particles or lumps of coating material on the 
laundry load. This may be Important wrtien the more water-insoluble dicarboxylic aads are u^d. 

Water solubility is measured following the test protocol of ASTM El 148-87 entrtled. "Standard Test Method for 
Measurements of Aqueous Solubility". . ^ «i«^«4#r«r« 

Suitable coating materials are C2-C13 dicartraxylic adds. Particulariy suitable dicaitxKylic acKls are selected from 
the group consisting of oxalic add. malonic acid, sucdnic acid, glutaric add. adipic add. pimelic aad. subenc aad. 
azelaic add. sebadc acid, undecanedioic add. dodecanedioic add. tridecanedioic add and mixtur^thereo^. 

However the detergent tablets are prepared and in whatever from they are, ttiey are then coated according to the 
present invention with a coaling material having a melting point preferably of from 40 'C to 200 "C 
The coating can be applied in a number of ways. Two preferred coating methods are a) coating wrth a molten material 
and b) coating with a solution of the material. ^ ui-. i w 

in a) ttie coating material fe applied at a temperature above its melting point, and solidHies on the tablet In b), the coat- 
i^saSSasdutton.th;solvem being dri«^ 

be appned to the tablet by. for example, spraying or dipping. Normally when the molten matenal is sprayed on to the 
tablet it will rapidly solidify to form a coherent coating. When tablets are dipped into ttie molten "catena' and then 
rSS;itheZidax>lingagain causes rapid sdidHicationofthe^^^^ 

rials having a melting point below 40 'C are not suffidently solid at ambient temperatures and it has been found that 
S^ng a m^^^^ point above about 200 -C are not practicable to use. Preferably, the matenals meH in the 
ranaefrom60**Cto160**C. morepreferat)lyfrom70**Cto120**C. 
^"mSSii is meant the ter^erature at whid, the material when heated slowly in. for example, a capillary titoe 

becomes a dear liquid. 
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A coating of any desired thickness can be applied according to the present invention. For most purposes, the coat- 
ing forms from 1 % to 1 0%. preferat>ly from 1 .5% to 5%. of the tablet weight. 

The tablet coatings of the present invention are very hard and provide extra strength to the tat^et. 

In a preferred embodiment of the present invention the fracture of the coating in the wash is improved tjy adding a 
5 disintegrant in the coating. This disintegrant will swell once in contact with water and break the coating in small pieces. 
This will inprove the dissolution of the coating in the wash solution. The disintegrant is suspended in the coating melt 
at a level of up to 30%. preferably between 5 and 20%, and most preferably between 5 and 10% by weight. Possible 
disintegrants are desaibed in Handbook of Pharmaceutical Excipients (1986). Examples of suitable disintegrants 
include starch: natural, modified or pregelatinized starch, sodium starch gluconate; gum: agar gum, guar gum, locust 
10 bean gum, karaya gum, pectin gum, tragacanth gum; croscarmylose Sodium, aospovidone. cellulose. cart)Oxymethyl 
cellulose, algenic acid arKl its salts including sodium alginate, silicone dioxide, clay, polyvinylpyrrolidone, soy polysach- 
arides, ion exchange resins and mixtures thereof. 

Depending on the composition of the starting material, and the shape of the tablets, the used compaction force will 
be adjusted to not affect the strength (Diametral Fracture Stress), and tiie disintegration time in the washing machine. 
75 This process may be used to prepare homogenous or layered tablets of any size or shape. 

Diametrical Fracture Stress (DFS) is a way to express the strength of a tablet, it is determined by the following 
equation : 

_ 2F 

20 ^ 

Where F Is the maximum force (Newton) to cause tensile failure (fracture) measured by a VK 200 tablet hardness 
tester supplied by Van Kell industries. Inc. D is the diameter of the tablet, and t the thickness of the tablet. (Method Phar- 
maceutical Dosage Forms : Tablets Volume 2 Page 213 to 217) 

The rate of disintegration of a detergent tat)let can be determined in two ways : 

25 

a) In a "VAN KEL" Friabilator witii "Vankel Type" drums. 



Put 2 tablets with a known weight and D.F.S In the Friabilator drum. 
Rotate the drum for 20 rotations. 
30 ' CoWed all product and remaining tablet pieces from the Friabilator drum, and screen *rt on 5 mm, and through 
1.7 mm 

Express as % residue on 5 mm and tiirough 1 .7 mm. 

The higher the % of material tiirough 1.7 mm the better the disintegration, 

35 b) In a washing machine according to the following method 

Take two tablets with a known weight and fracture stress, and put them at the bottom of a washing machine 
(i.e. a Bauknecht WA 950). 
Put a 3 kg mixed load on top of the tablets. 
40 ' Run a 30 ''C short cycle (program 4) with city water. 

Stop the cyde after 5 min and check the wash load for undissolved tablet pieces, collect and weigh them, and 
record the percent residue left. 



In another prefenred emtx>diment of the present inverttion the tablets further comprises an effervescent. 
45 EffervescerKy as defined herein means the evolution of bubbles of gas from a liquid, as the result of a chemical reaction 
between a soluble add source and an alkali metal cartx3nate, to produce cartxm dioxide gas, i.e. 



CeHsOy + SNaHCOg ^ NaaCeHgOy + 3CO2 1 + SHgO 

50 Further examples of acid and cart>onate sources and other effervescent systems may be found In : (Pharmaceutical 
Dosage Forms : Tablets Volume 1 Page 287 to 291) 

An effervescent may be added to the tablet mix In addition to the detergent ingredients. The addition of this effervescent 
to the detergent tablet improves the disintegration time of the tat>let. The amount will preferably t>e between 5 and 20 % 
and most preferably between 10 and 20% by weight of the tablet Preferably the effervescent shoukl be added as an 
55 agglomerate of the different particles or as a compact and not as separated particles. 

Due to the gas created by the effervescency in the tablet, the tablet can have a higher D.FS. and still have the same 
disintegration time as a tablet without effervescency. When the D.F.S. of the tak>let with effervescency is kept the same 
as a tablet without, the disintegration of the tablet with effervescency will be faster. 
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Detersive surfactants 

Nonlimitingexamplesdsurfactams useful herein typically at levels from about l%to^^^ 
the conventional Ci, Ci8 alkyi benzene sulfonates ("LAST and primary. branched<ha.n and random Cno-Czo a^kyl 
suHaT^fAST the C,o!ci8 secondary (2.3) alky) sulfates of the formula CH3(CH2)x(CHOSO^M*) CH3 and CH3 

^ WH0S65^) cVh3 Where And (y . 1) are integers of at least about 7. prefera«y at l^st ^J^^J^ 

saw^ter-solubilizingcation. especially sodium, unsaturated sulfates such asoley^^^^^ 

fates ("AE S"- especially EO 1-7 ethoxy sulfates). Cio_ 0,8 alM alkoxy cartwxylates (espeaally the E0 1-5 ethoxyrar 
Sates) *e C,„., glycerol ethers, the C,^ C,8 alkyl polyglycosides and their ~r^e=PO'«*"9 
pSSglycosides. and C Jis alpha-sulfonated fatty acid esters. If desired, the conventional nomomc and amphotenc 
ZSis such as thl^^^cralkyl ethoxylates ("AE") including the so<a.led narrow pealjd f^^^'^^^^^. 
CsCi, alkyl phenol alkoxylates (especially ethoxylates and mixed ethoxy/propoxy). Ci2_^Ci8 betaines and sulfo 
Sines (Tuteinesl. Cio_Ci8 amine oxides, and the like, can also be included in the overall composrtjons. The C,o- 
crSpoTyhy?^^^ 

See WO 9 206.154. Other sugar-derived surfactants include the N-alkoxy polyhydroxy fatty acid amides, such as C.q- 
'^^S^NTcpThTorN-S^^^ 

also be us^.Hhigh sudsing is desired, the branched-chain do-Cie soaps may be used. Mixtur^ of anionic and non 
ionic surfactants are especially useful. Other convertional useful surfactants are listed in standard texts. 
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Builders 



Detergent builders can optionally be included in the compositions herein to assist in controlling mineral hardness^ 
.norS^^ a 111 as organic lSi.de.slLn be used. Builders 

in th^removal of particulate soils. The level of builder can vary widely depending upon the end use of *e con^ton. 
togartc or P^^ntaining detergent builders include, but are not limited to. the alkali metal, ammonium and alkanolam- 
Sum sL VpolyphS^hati (exemplified by the tripolyphosphates, pyrophosphates, and glassy POlyme'^'nJa' 
phZJ^tes). phSJionates. phytic acid, silicates, carbonates (including bicartwnates and f^squicarbona^^). 
S and aluminosilicates. However, non-phosphate buildere are required in some locales. Importantly, the compo- 
Ss h^ein function surprisingly well even in the presence of the so-called Wv^k" buiWers co^J -J 
Thosiates) such as citrate or in the so-called "underbuilt" situation that may ooc^ 

Samples of silicate builders are the alkali metal silicates, particularly those having a Si02:Na20 ratio in the range 1 .6:1 
to S anS laS silicates, such as the layered sodium silicates described In U.S. Patent 4.664.839. 'ssued May 12. 
1 987 to H P Rit? NaSKS^ is the trademark for a crystalline layered silicate marketed by Hoechs^ t"""-"*";^ Jf^^ 
viated herein as -SKS-6"). Unlike zeolite buiWers. the Na SKS^ silicate builder do^ot conta^i a'r'"""^^^!^;^ 
has iSe detta-Na,Si05 morphology form of layered silicate. It can be prepared by methods such as those descnbed in 
^r^ ttfi^ A^M^ Dl.A-3.742.0i3. SKS-6 is a highly preferred layered silicate for "se herein. W other 
such^yered silicates, such as those having the general fomiula NaMSip^,., • H^O wherein ^ ^^'^ X; 
X is a number from 1 9 to 4. preferably 2. and y is a number from 0 to 20. preferably 0 can be used herein. Various other 
fayeri s^^i Jom iSecSst include NaSKS-5. f^SKS-7 and NaSKS-1 1 . as the alpha, beta and gamrna form^ As 
S aS^^e delta-NaaSiOs (NaSKS-6 form) is most preferred for use herein. Other sflicales may also be ireful 
SaSrecar^lemagnlsiumsilicate. which can serveasacris^^^^ 

agent for oxygen bleaches, and as a component of suds control systems. Examples of cartjonate bu;Wers are the alka- 
Sei*^ alkali metal ca*onates as disclosed in German Patent Application No. 2.321.001 puW^hed on Nov^- 
ber 15. 1973. Aluminosilicate builders are useful in the present invention. Aluminosilicale buiWers are of grert 
importance in most currently marketed heavy duty granular detergent compositions. «™* f '^"^ 
Ser ingredient in liquid detergent fomiulations. Aluminosilicate builders include those having the emp.r«al formula. 

so Mz(zAI02)y]-xH20 

wherein 2 and y are integers of at least 6. the molar ratio of 2 to y is in the range from 1 .0 to about 0.5. and x is an integer 

!!ltSuMllni°ilSrioTexchange materials are commercially available. ""'^/"'^"'^"'^^^ 
55 amorphousinslructureandcanbenatumlly-occurringaluminosilicatesorsyiTthetcallyd^«.ed.Am^^ 

Lminosilicate ion exchange materials is disdosed in U.S. Patent 3.985.669, lOummel. et al. 

Preferred synthetic crystalline aluminosilicate ion exchange materials useful herein are available under the des gna- 

^ns zSSTF^iS^P (B). Zeolite MAP and Zeolrte X. In an especially preferred embodiment, the crystalline alum.- 
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nosilicate ion exchange material has the formula: 

Nai2[(AI02)i2(Si02)i2l-xH20 

5 wherein x is from about 20 to atx)ut 30. especially about 27. This material is known as Zeolite A. Dehydrated zeolites 
(x = 0 - 10) may also be used herein. Preferably, the aluminosilicate has a partide size of atx)ut 0.1-10 microns in diam- 
eter. 

Organic detergent builders suitable for the purposes of the present invention include, but are not restricted to. a wide 
variety of pdycarboxylate compounds. As used herein, "polycarboxylate" refers to compounds having a plurality of car- 
10 boxylate groups, preferably at least 3 carboxytates. Potycart>oxylate builder can generally be added to the composition 
in acid form, but can also be added in the form of a neutralized salt. When utilized in salt form, alKali metals, such as 
sodium, potassium, and lithium, or alkanolammonium salts are preferred. 

Included among the polycart)Oxytate builders are a variety of categories of useful nnaterials. One important category of 
polycait>oxytate builders encompasses the ether polycarboxylates, including oxydisuccinate. as disclosed in Berg, U.S. 
75 Patent 3,128,287, issued April 7. 1964, and Lamberti et al, US. Patent 3,635,830, issued January 18. 1972. See also 
-TMSn"DS" builders of U.S. Patent 4,663,071, issued to Bush et al. on May 5, 1987. Suitable ether polycartK>xylates 
also include cyclic compounds, particularly alicyclic compounds, such as those described in U.S. Patents 3,923.679; 
3.835.163; 4.158,635; 4.120,874 and 4,102,903. 

Other useful detergency builders include the ether hydroxypolycarboxylates. copolymers of maleic anhydride with eth- 
20 yiene or vinyl methyl ether. 1 . 3, 5-trihydroxy benzene-2, 4. 6-trisulphonic add. and cartx>xymethylQxysuccinic acid, the 
various alkali metal, ammonium and substituted ammonium salts of polyacetic acids such as ethyl enediamine tetraace- 
tic add and nitrilotriacetic acid, as well as polycarboxylates such as mellitic acid, succinic acid, oxydisuccinic add, pol- 
ymaleic acid, benzene 1 ,3,5-tricarboxylic acid. cartx)xymethiybxysuccinic acid, and soluble salts thereof. Citrate 
builders, e.g., citric acid and soluble salts thereof (particularly sodium salt), are polycart)oxylate builders of particular 
25 importance for heavy duty liquid detergent formulations due to their availability from renewaNe resources and their bio- 
degradabillty. Citrates can also be used in granular compositions, espedally in combination with zeolite and/or layered 
silicate builders. Oxydisucdnates are also espedally useful in such compositions and combinatior^. 
Also suitable in the detergent compositions of the present invention are the 3,3-dicart>oxy-4Hoxa-1 .6-hexanedioates and 
the related compounds disdosed in U.S. Patent 4.566,984, Bush, issued January 28, 1986. Useful sucdnic acid build- 
30 ers include the C5-C20 alkyi and aikenyl succinic adds and salts thereof. A particularly preferred compound of this type 
is dodecenylsucdnic acid. Specific examples of sucdnate builders indude: laurylsuccinate. myristylsuccinate, palmityl- 
sucdnate. 2-dodecenylsucdnate (preferred). 2-pentadecenylsuccinate. and the like. Laurylsuccinates are the preferred 
builders of this group, and are described in European Patent Application 86200690.5/0.200,263. published November 
5. 1986. 

35 Other suitable polycartxjxylates are disclosed in U.S. Patent 4,144,226, Crutchfield et al. issued March 13, 1979 and in 
U.S. Patent 3,308,067, Diehl, esued March 7. 1967. See also Diehl U.S. Patent 3.723.322. 

Fatty adds, e.g., C12-C18 monocartjoxylic adds, can ateo be incorporated into the compositions alone, or in combina- 
tion with the aforesaid builders, espedally dtrate and/or the succinate builders, to provide additional builder activity. 
Such use of fatty adds will generally result in a diminution of sudsing, which should be taken into account by the formu- 
40 lator. 

In situations where phosphorus-t>ased builders can be used, and especially in the formulation of bars used for hand- 
laundering operations, the various alkali metal phosphates such as the well-known sodium tripolyphosphates, sodium 
pyrophosphate and sodium orthophosphate can be used. Phosphonate builders such as ethane- 1-hydroxy-1.1 -diphos- 
phonate and other known phosphonates (see, for example, U.S. Patents 3.159,581 ; 3.213,030; 3.422.021 ; 3.400.148 
45 and 3,422.137) can also be used. 

Bleach 

The detergent compositions herein may optionally contain bleaching agents or bleaching compositions containing 
50 a bleaching agent and one or more bleach activators. When present, bleaching agents will typically be at levels of from 
about 1% to about 30%, more typically from about 5% to about 20%, of the detergent composition, especially for fabric 
laundering. If present, tiie amount of bleach activators will typically be from about 0.1% to about 60%. more typically 
from afc>out 0.5% to about 40% of the bleaching composition comprising the bleaching agent-plus-bleach activator. 
The bleaching agents used herein can be any of the bleaching agents useful for detergent compositions in textile clean- 
55 ing, hard surface cleaning, or other cleaning purposes that are now known or become known. These indude oxyg^ 
bleaches as well as other bleaching agents. Pert)orate bleaches, e.g., sodium pertx>rate (e.g., mono- or tetra-hydrate) 
can be used herein. 

Another category of bleaching agent that can be used without restriction encompasses percarfooxylic add bleach- 



BNSOOCID: <EP_OB48754A1 l_> 



T5 



25 



30 



35 



EP 0 846 754 A1 

ing agents and salts thereof. Suitable examples o1 this dass of agents include magnesium monoperoxyphthalate hex- 
ahydrate the magnesium salt of metachloro perbenzoic acid. 4-nonylamino-4-oxoperaxybutync aad and 
diperoxydodecanedioic acid. Such bleaching agents are disclosed in U.S. Patent 4.483.781. Hartman. f "«1 Nov^" 
ber20 1984 U.S. Patent Application 740.446. Burns et al. filed June 3. 1985. European Patent Applicaton 0133^354. 
Banks'et al. published February 20. 1985. and U.S. Patent 4.412.934. Chung et al. issued Nov«i*^ M^?!,???/ 
preferred bleaching agents also include 6-nonylamino-6-oxoperoxycaproic acid as described in U.S. Patent '».634,K)1 . 
issued January 6. 1987 to Burns et al. Peroxygen bleaching agents can also be used. Suitable peroxygen bleaching 
compounds include sodium carbonate peroxyhydrate and equivalent ipercaibonate" bleaches, sodium pyrophosphate 
peroxyhydrate. urea peroxyhydrate. and sodium peroxide. Persulfate bleach (e.g.. OXONE. manufactured commercially 

by DuPont) can also be used. ^ i, ^ cnn 

A preferred percarbonate bleach comprises dry particles having an average partide size in the range from about 500 
micrometers to about 1 .000 micrometers, not more than about 10% by weight of said partides being smaller than about 
200 micrometers and not more than about 10% by weight of said particles being larger than about 1L250 micrometers. 
Optionally, the percaitoonate can be coated wfth silicate, borate or water-sduWe surfactants. Percaibonate is available 
from various commerdal sources such as FMC. Solvay and Tokai Denka. 

Mixtures of bleaching agents can also be used. _^ ^ =rtK«>tof« 

Peroxygen bleaching agents, the perborates, the percarbonates. etc.. are preferably combined with Weadi activators, 
whidi lead to the in situ production in aqueous solution O-e.. during the washing process) of the peraxy ^f^^"^ 
spending to the bleach activator. Various nonlimiting examples of activators are disdosed in U &Paterrt 4^15 854^ 
issued April 10. 1990 to Mao et al. and U.S. Paterrt 4,412.934. The nonanoyloxybenzene sulfonate (NOBS) arxl 
tetraacetyl ethylene diamine (TAED) activators are typical, and mixtures thereof can also be used. See also U.S. 
4.634.551 for other typical bleaches and activators useful herein. 
Highly preferred amido<lerived bleach activators are those of the formulae: R 

1N(R5)C(0)R2C(0)L or r1C(0)N(R5)r2C(0)L 

wherein R^ is an alkyi group cortaining from about 6 to about 12 carbon atoms, R^ is an alkylene containing from 1 to 
about 6 carbon atoms. is H or alkyl. aryl. or alkaryl containing from about 1 to about 10 carbon atoms, and L is any 
suitable leaving group. A leaving group is any group that is displaced from the Weadi activator as a consequence of the 
nudeophilic attad. on the bleach activator by the perhydrolysis anion. A preferred leaving group is phenyl suHonate. 
Preferred examples of bleach activators of the above formulae indude (6-octanamido-caproyl)oxybenzenesutfonate, (6- 
nonanamidocaproyl)oxybenzenesuHonate. (6-decanamidocaprDyl)oxyben2enesulfonate. and mixtures thereof as 
described in U.S. Patent 4.634.551 . incorporated herein by reference. . . „ 1 1 c p<.tent 

Another class of Weadi activators comprises the benzoxazin-type activators disctosed by Hodge et al in U.S. Patent 
4.966.723. issued October 30. 1990. incorporated herein by reference. A highly preferred activator of the benzoxazin- 
typeis: 
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Still another dass of preferred bleach activators includes the acyl lactam activators, especially acyl caprolactams and 
acyl valerolactams of the formulae: 

O C-CH2— CH2 9 C-CHa— CHz 
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wherein is H a an alkyt, aryl, alkoxyaryl, or alkaryl group containing from 1 to alxjut 12 cartx)n atoms. Highly pre- 
fen-ed lactam activators include benzoyl caprolactam, octanoyi caprolactam, 3,5,5-trimethylhexanoyl caprolactam, non- 
anoyl caprolactam, decanoyi caprolactam. undecenoyi caprolactam. benzoyl valerolactam, octanoyi valerolactam. 
decanoyt valerolactam. undecenoyi valerolactam, nonanoyi valerolactam. 3,5.5-trimethylhexanoyl valerolactam and 

5 mixtures thereof. See also U.S. Patent 4,545,784. issued to Sanderson. October 8, 1985, incorporated herein by refer- 
ence, which discloses acyl caprolactams. including benzoyl caprolactam, adsorbed into sodium pertx}rate. 
Bleaching agents other than oxygen bleaching agents are also known in the art and can be utilized herein. One type of 
non-oxygen bleaching agent of particular interest includes photoactivated bleaching agents such as the sulfonated zinc 
and/or alunrtinum phthalocyanines. See U.S. Patent 4.033,718, issued July 5, 1977 to Holcombe et al. If used, detergent 

10 compositions will typically contain from about 0.025% to about 1 .25%. by weight, of such bleaches, especially sulfonate 
zinc phthalocyanine. 

If desired, the bleaching compounds can be catalyzed by means of a manganese compound. Such compounds are well 
known in the art and include, for example, the manganese-based catalysts disclosed in U.S. Pat. 5.246,621, U.S. Pat. 
5.244.594; U.S. Pat. 5.194,416; U.S. Pat 5,114.606; and European Pat App. Pub. Nos. 549.271 A1. 549,272A1, 

,5 544.440A2. and 544,490A1 ; Preferred examples of these catalysts include Mn'^gC^^'OjsCI ,4.7-trimethyl-1 ,4,7-triazacy- 
clononane)2(PF6)2. Mn"'2(u-0)i (u-0Ac)2(1 ,4.7-trimethyl-1 .4.7-triazacyclononane)2.(CI04)2, Mn'\(u-0)6(1 .4.7-triaza- 
cyclononane)4(CI04)4, Mn"'Mn'\(u-0)i(u-OAc)2.(1 ,4,7-trimelhyl-1 .4,7-triazacyclononane)2(CI04)3. Mn'^"(1 .4.7- 
trimethyl-1,4,7-tria2acyclononane)- {OCH3)3(PFe), and mixtures thereof. Other metal-based bleach catalysts include 
those disclosed in U.S. Pat 4.430,243 and U.S. Pat 5,1 14,611. The use of manganese with various complex ligands 

20 to enhance bleaching is also reported in the following United States Patents: 4,728,455; 5,284,944; 5,246,612; 
5,256,779; 5.280, 11 7; 5.274.147; 5,153,161 ; and 5,227,084. 

As a practical matter, and not by way of limitation, the compositions and processes herein can be adjusted to provide 
on the order of at least one part per ten million of the active bleach catalyst species in the aqueous washing liquor, and 
will preferably provide from about 0.1 ppm to about 700 ppm, more preferably from about 1 ppm to about 500 ppm. of 
25 the catalyst species in the laundry liquor. 

Enzymes 

Enzymes can be included in the formulations herein for a wide variety of fabric laundering purposes, including 
30 removal of protein-based, cartKJhydrate-based. or triglyceride-based stains, for example, and for the prevention of ref- 
ugee dye transfer, and for fabric restoration. The enzymes to be incorporated include proteases, amylases, lipases, cel- 
lulases. and peroxidases, as well as mixtures thereof Other types of enzymes may also be included. They may be of 
any suitatDle origin, such as vegetable, animal, bacterial, fungal and yeast origin. Howev^. their choice is governed by 
several factors such as pH-activity and/or stability optima, thermostability, stability versus active detergents, builders 
35 and so on. In this respect bacterial or fungal enzymes are preferred, such as bacterial amylases artd proteases, and 
fungal cellulases. 

Enzymes are normally incorporated at levels sufficient to provide up to about 5 mg by weight, more typically about 0.01 
mg to about 3 mg, of active enzyme per gram of the conrpoation. Stated otherwise, the compositions herein will typi- 
cally comprise from about 0.001% to about 5%. preferably 0.01%-1% by weight of a commercial enzyme preparation. 
40 Protease enzymes are usually present in such commercial preparations at levels sufficient to provide from 0.005 to 0.1 
Anson units (AU) of activity per gram of composition. 

Suitable exanrples of proteases are the subtilisins which are obtained from particular strains of B. subtilis and B. licheni- 
forms. Another suitable protease is obtained from a strain of Bacillus, having maximum activity throughout the pH range 
of 8-12, developed and sokJ by Novo Industries A/S under the registered trade name ESPERASE. The preparation of 

45 this enzyme and analogous enzymes is described in British Patent Specification No. 1 ,243.784 of Novo. Proteolytic 
nzymes suitat>le for removing protein-based stains that are commercially availat>le include those sold urxler the trade- 
names ALCALASE and SAVINASE by Novo Industries A/S (Dennr^rk) and MAXATASE by International Bio-Synthetics. 
Inc. (The Netherlands). Other proteases include Protease A (see European Patent Application 130,756. put)lished Jan- 
uary 9, 1985) and Protease B (see European Patent Application Serial No. 87303761 .8, filed April 28, 1987, and Euro- 

so pean Patent Application 130,756, Bott et al, published January 9, 1985). 

Amylases include, for example, a-amylases described in British Patent Specification No. 1 ,296,839 (Novo), RAPIDASE. 
International Bio-Synthetics, Inc. and TERMAMYL. Novo Industries. 

The cellulase usable in the present invention include both bacterial or fungal cellulase. Preferat)ly, they will have a 
pH optimum of between 5 and 9.5. Suitable cellulases are disclosed in U.S. Patent 4,435.307. Barbesgoard et al, issued 

55 March 6. 1984. which discloses fungal cellulase produced from Humicota insolens and Humicola strain DSM1800 or a 
cellulase 2 12-producing fungus belonging to the genus Aeromonas. and cellulase extracted from the h^topancreas 
of a marine mollusk (Ddabella Auricula Solander). suitable cellulases are also disclosed in GB-A-2.075.028; GB-A- 
2.095.275 and DE-OS-2.247.832. CAREZYf^E (Novo) is especially useful. 
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Suitable lipase enzymes for detergent usage include those produced by microorganisms of the Pseujomonas group, 
such as pSudomonas stutzeri ATCC 19.154. as disclosed in British Patent 1 ,372^34 See ateo l.pas^ 
Patent Ap,^ica1ion 53.20487. laid open to public inspection on February 24. 1978. Ths lipase .s ^^^J^^^^^ 
Pharmaceutical Co Ud.. Nagoya. Japan, under the trade name Upase P "Amano." hereinafter referred to as Amano- 
P- Other commercial lipases include Amano-CES. lipases ex Chromobacter viscosum. ^ f - ^hrom^actej^B^^ 
var liDOlvticum NRRLB 3673. commercially available from Toyo Jozo Co.. Tagata. Japan; and further Chromobacter vis- 
cosum liases from US. Biochemical Corp.. U.S.A. and Disoynth Co., The Netherlands, and lipases ex Pseudornorjas 
gladioli. The LIPOLASE enzyme derived from Humicola lanuginosa and commercially available from Novo (see also 
EPO 341.947) is a preferred lipase lor use herein. h^,™,„n 
Peroxidase enzymes are used in combmatipn with oxygen sources. e.g.. percarbonate. perborate, persulfate. hydrogen 
peroxide, etc. They are used for "solution bleaching." i.e. to prevent transfer of dyes or pigments removed from sub- 
strates during wash operations to other substrates in the wash solution. Peroxidase enzymes are taiown in the ait a^ 
include, for example, horseradish peroxidase, ligninase. and haloperoxidase such as chloro- and b;<^°?erf 
Peroxidase-containing detergent composrtions are disclosed, for example. ,n PCT International Application WO 
89/099813, published October 19. 1989. by O. Kirk, assigned to Novo Industries A/S. 
Awide range of enzyme materials and means for their incorporation into synthetic detergertcor^^^ 
closed in irS.Patem3.553.139. issued January 5. 1971 to ^teCartyetal. Enzymes are furtherd.^^^^^ 
4.101.457. Place et al. issued July 18. 1978. and in U.S. Patent 4.507.219. Hughes, issued March 26. 19B5^both^ 
Enzyme materials useful for liquid detergent formulations, and their incorporation into such formulations, ^x^d^os^ 
inUS Patent 4 261 .868, Mora etal. issued April 14. 1981. Enzymes for use in detergents can be slabiliz^ by varioi« 
e<SniquL.Enzymestabilizationtechniquesaredisdosedandexemprrf^^ 

1971 to Gedge. et al. and European Patent Application Publication No. 0 199 405. Appl.<^on No. 86200586.5 pub- 
lished October 29. 1986. Venegas. Enzyme stabilization systems are also described, for example, in U.S. Patent 
3 519 570 

Other components which are comonly used in detergent composrtions and which may be Incorpoated into ttie 
detergent tablets of the present invention include chelating agents, soil release agents, soil antiredeposrbon agents, dis- 
persing agents, brighteners. suds suppressors, fabric softeners, dye transfer inhibition agents and perfumes. 
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Ex.1 


Ex.2 




Anionic Agglomerates 


25.00 


20.00 




Nonionic Agglomerate 


5.53 


4.42 


10 


Bleach Activator 


5.69 


4.55 


Agglomerates 








Zinc Phthaiocyanine sulphonate encapsulate 


0.03 


0,02 




Suds Supressor 


3.23 


2.58 


15 


Dried Zeolite 


6.30 


5.04 




Layered Silicate 


13.69 


10.95 




Dye transfer Inhibitor 


0.13 


0.10 


20 


Agglomerate 








Perfume Encapsulates 


0.23 


0.18 




Nonionic Paste Spray-on 


5.43 


4.34 




Ruorescer 


0.26 


0.21 


25 


Sodium cartx)nate 


4.68 


3.74 




Sodium percartxmate 


19.78 


15.86 




Sodium HEDP 


0.79 


0.63 


30 


Soil Release polymer 


0.18 


0.14 




Perfume 


0.33 


0.26 




Protease 


0.86 


0.69 




Cellulase 


0.25 


0.20 


35 


Lipase 


0.21 


0.17 




Amylase 


0.70 


0.56 




Adlpic Acid 


6.70 


6.70 


40 


Effervescency Compact 




18.66 




TOTAL 


100.00 


100.00 



Anionic agglomerates comprise 38% anionic surfactant. 22% zeolite and 40% cartx)nate. 
45 Nonionic agglomerates comprise 26% nonionic surfactant. 48% zeolite arxjl 26% cartx)nate. 

Bleach activator agglomerates comprise 81% TAED, 1 7% acrylic/maleic copolymer (acid form) and 2% water. 
Zinc Phthaiocyanine sulphonate encapsulates are 10% active. Suds suppressor comprises 1 1 .5% silicone oil (ex Dow 
Corning), and 88.5% starch. 

Layered silicate comprises 78% SKS-6. ex Hoechst. 22% citric acid. 
50 Dye transfer inhibitor agglomerates comprise 21% PVNO/PVPVI, 61% zeolite ard 18% cart)onate. 

Perfume encapsulates comprise 50% perfume and 50% starch. Nonionic paste spray-on comprises 67% C12-C15 AE5 

(alcohol with an average of 5 ethoxy groups per molecule), 24% N-methyt glucose amide and 9% water. 

Effervescent compact comprises 54.5% sodium bicartx>nate and 45.8% citric add. 

All the particulate materials of Example 1 . except for the dried zeolite, were mixed together in a mixing drum to form 
55 a homogeneous particulate mixture, during tfiis mixing the spray-ons were carried out After the spray-ons the dusting 

was carried out with the dried zeolite. 

A first series of tablets were made the following way. about 37.5 g. of the mixture was introduced into a nfK>uld of 

circular shape with a diameter of 4.5 cm. and compressed with a force of 0.5 kN. or about 30 Newton/cm^, to give tab- 
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lets of about 2.2 cm height and a density of about 1.1 g./cc. TTie tensile strength of the tablet vras 3.5 kPa. 

Adipic add was heated in a thermostatic bath till 170 °C with gentle stirring until molten. The molten product was clear 

liquid. The tablets prepared as above were then dipped into the liquid to give the final coated tablet, this tablet had a 

total weight of 40.2 g. and a tensile strength of 6.5 kPa. 
5 An second series of tablets was made with a compaction force of IkN. or about 63 N/cm^ to give tablets of about 

2 0 cm height, a density of about 1 .2 g./cc. and a tensile strength of 9.0 kPa. 

After coating with Adipic Acid the tablets had a weight of 40.2 g. and the tensile strength vras 15.5 kPa. 

A third series of tablets was made with a compaction force of 1 .5 kN. or about SSI^cm^ to give tablets of about 1 .9 

cm height, a density of about 1 .3 g./cc. and a tensile strength of 1 2.9 kPa. 
70 After coating with Adipic Acid the tablets had a weight of 40.2 g, and the tensile strength was 19.5 kPa. 

Example 2 

Mixing according to the method described in Example 1 . after the dusting the effervescency granules were added 

IS to the mix drum, and a final mix was made. 

Tabletting and coating was carried out according to the method desCTibed in Example 1 ^, . ^ ^ 

A first series of tablets was made with a Compaction Force of 1 kN. or about 63 Newton/cm^, to give tablets of about 

2 2 cm height, a density of about 1.1 gr./cc. and a tensile strength of 4.5 kPa. 

After coating with Adipic add the tablets had a weight of 40.2 g, and the tensile strength was 10.4 kPa. 

so A second series of tablets was made with a compaction force of 1.5 kN. or about 95 N/cm^ to give tablets of about 
2 1 cm height, a density of about 1 .2 gr./cc, and a tensile strength of 8.5 kPa. 
After coating with Adipic Acid the tablets had a weight of 40.2 g. and a tensile strength was 1 4 5 kPa. 

An third series of tablets was made with a compaction force of 2.5 kN. or about 160 N/cm^ to give tablets of about 
2 0 cm height, a density of about 1 .2 g./cc, and a tensile strength of 1 5.7 kPa: j oh o 

After coating with Adipic Acid the tablets had a weight of 40.2 g, and the tensile strength increased to 21 .3 kPa. 

Example 1 was repeated repladng the adipic acid by glutaric add. The glutaric add was heated in a *»ermostetic 
bath to 1 20°C virith gentle stirring until molten. The final tensile strength of the three series of tablets was 1 0.4 kPa. 1 7.3 

Example 2 was repeated replacing the adipic acrd by glutaric acid. The glutaric acid was heated in a thermostatic 
bath to 1 20*>C with gentle stirring until molten. The final tensile strength ot the three series of tablets was 1 1 .3 kPa, 1 6.9 
kPa and 23.0 kPa respectively. ^ . - 

Similar results were obtained by replacing the adipic acid of examples 1 or 2 with any one of : azelatc aad. subenc 

acid or sebadc add. 
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1 A tablet comprising a core and a coating, the core being formed by compressing a particulate material, the partic- 
ulate material comprising surfactant and detergent builder, characterised in that the coating comprises dicarboxylic 
acid. 



2. A tablet according to daim 1 wherein the length of the carbon chain of the dicarboxylic acid Is from C2 to CI 3. 

3. A tablet according to daim 1 wherein the coating consists essentially of dicarboxylic add. 
45 4. A process for making a tablet comprising the steps of : 

(a) forming a core by compressing a particulate material, the particulate material comprising surfactant and 
detergent builder; 

(b) applying a coating material to the core, the coating material being in the form of a melt; 
so (c) allowing the molten coating material to solidify: 

characterised in that the coating material comprises dicartjoxylic acid. 

5. A process according to daim 4 wherein the coating material, or mixture of materials, has a melting point of from 
40*C to 200**C. 



55 



6. A process for making a tabl^ comprising the steps of : 

(a) forming a cae by compressing a particulate material, the particulate material comprising surfactant and 
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detergent builder; 

(b) applying a coating material to the core, the coating material being dissolved in a solvent or water; 

(c) allowing the solvent or water to evaporate: 

characterised in that the coating material comprises dicartx}xylic acid. 
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